Abstract Small cell carcinomas (SCCs) are rarely seen in the endometrium and usually present as a component of a combined tumor consisting of more differentiated endometrial tumors. SCCs commonly represent the deeply invasive and aggressive component of the tumor, and differentiating SCC from counterparts has a great importance in terms of different treatment modalities and worse prognosis. Differential diagnosis includes distinct tumors indistinguishable from SCC by histologic and morphologic features, and the definite diagnosis requires immunohistochemical proof of diffuse neuroendocrine differentiation. We present a case of combined endometrial tumor composed of SCC, endometrioid adenocarcinoma, and serous carcinoma, which was initially misdiagnosed as carcinosarcoma at another institute, and discuss the differential diagnosis in terms of clinicopathologic features.
Introduction
Neuroendocrine tumors (NETs) are a well-documented heterogeneous group of neoplasms originating from NE cells, most frequently seen in the gastrointestinal tract and bronchopulmonary system [1] . The female genital tract is not a common site for NETs and there have been a limited number of reports in the literature involving the most common site-the cervix, followed by the ovary [2] . However such a tumor occurring in the endometrium is very rare. Poorly differentiated (PD) NETs, i.e., small cell carcinoma (SCC) and large cell neuroendocrine carcinoma (LCNEC), are a distinct group with a high proliferation index and poor prognosis, and chemotherapy is the treatment of choice. In the endometrium, the SCC component is frequently combined with more differentiated tumors like endometrioid adenocarcinomas and serous carcinomas, and may also represent a component of malignant mixed Mullerian tumor (MMMT) [3] . A review of the literature revealed approximately 49 PD endometrial NETs (41 SCC, and 8 LCNEC), 22 of which were combined with endometrioid adenocarcinoma [4] [5] [6] [7] [8] [9] [10] [11] [12] , 2 with adenosquamous carcinoma [6] , 2 with serous carcinoma [13, 14] , and 3 were a component of an MMMT [3] . But to the best of our knowledge, the concomitant existence of SCC, endometrioid adenocarcinoma, and serous carcinoma arising in the endometrium has not been previously reported in the English literature.
SCCs have a conventional histology of small-sized tumor cells with scant cytoplasm, hyperchromatic and finely granular nuclei, inconspicuous nucleoli, crushing artifacts, and high mitotic activity. However, definite diagnosis is based on the immunohistochemical (IHC) characterization of NE markers: chromogranin A, synaptophysin, CD56, and neuron-specific enolase (NSE).
We report a case of a combined endometrial tumor composed of SCC, endometrioid adenocarcinoma, and serous carcinoma on the base of extensive adenomyosis. We will discuss distinct entities in differential diagnosis which share similarities in both clinical presentation and pathologic findings.
Case presentation

Clinical presentation
A 76-year-old, multiparous woman was referred to our gynecology department with the diagnosis of uterine MMMT from a curettage material. She had been menopausal since the age of 49. Her medical history was significant for hypertension and coronary arterial disease. Tumor markers were normal except the slightly elevated serum CA 125 value: 53.6 U/ml (reference range less than 35 U/ml). A chest radiograph and computed tomography scan of the thorax and upper abdomen were negative for primary or metastatic disease. A magnetic resonance imaging was not performed before the operation. An exploratory laparotomy was performed. The uterus was slightly enlarged and showed minimal irregularity on the serosal surface. Minimal serous ascites was observed. Both ovaries were atrophic. Other pelvic and abdominal structures and peritoneal surfaces were all grossly normal. A staging procedure was performed including a peritoneal washing for cytological evaluation, total abdominal hysterectomy, bilateral salpingo-oophorectomy, bilateral pelvic and para-aortic lymph node biopsy, infracolic omentectomy, and multiple peritoneal biopsies. She recovered uneventfully and was discharged on the eighth postoperative day in a stable condition. However the pathology report of the surgical specimen revealed a combined endometrial tumor with an SCC component, rather than an MMMT. She received adjuvant chemotherapy consisting of cisplatin and etoposide, and radiotherapy consisting of a total dose of 2600 cGY (26 Gy) in 13 fractions. At the fourth postoperative month, the patient was well and disease-free in terms of uterine carcinoma.
Pathology examination
Grossly, the uterus measured 5 9 5 9 3.2 cm with a slightly irregular serosal surface. When cut open, a broadbased hemorrhagic and partially cystic polypoid lesion measuring 1 9 0.8 9 0.8 cm was identified located close to the uterine fundus. The cut surface of the polypoid lesion showed a fleshy mass deeply invasive into the thickened myometrium and serosa. The endometrium was diffusely hemorrhagic with smooth and irregular areas and measured 13 mm in thickness. The cut surface of the left fallopian tube showed nodular fleshy masses in the paraovarian region, whereas both ovaries were atrophic.
Microscopic examination revealed a malignant tumor composed of three distinct components (Fig. 1) ; the polypoid lesion corresponded to both diffusely infiltrative PD small cells and focal areas of well-formed malignant glands. The PD component constituted the large and deeply invasive portion of the tumor and was composed of densely packed small-to intermediate-sized cells with hyperchromatic nuclei, inconspicuous nucleoli, and scant cytoplasms forming solid sheets and extensive geographic tumor necrosis. Nuclear molding, crushing artifact, and high mitotic rate were evident. The endometrioid adenocarcinoma component was composed of glandular and villoglandular foci with no evidence of squamous metaplasia. The third and minor component of the tumor was composed of cells with a high degree of cytological atypia and micropapillary appearance consistent with serous carcinoma (Fig. 1b) . A striking finding was that the uterine wall revealed extensive adenomyosis comprising tubular and cystic atrophic glands, and tumor components were intimately nested within the adenomyotic foci some of which exhibited malignant transformation of atrophic epithelium to malignant epithelium in the same gland (Fig. 2) . Lymphovascular invasion was prominent. The right ovary and left tube were infiltrated by the PD component of the tumor. There were only microscopic tumor foci in the former, whereas the wall of the tube was diffusely infiltrated reaching up to the subepithelial region. The tumor possessed no sarcomatous or heterologous component upon thorough examination. Lymph node involvement was confined to only one (1/6) left pelvic lymph node and the metastasis was in serous carcinoma phenotype. The omentum was free of tumor. The cytology of the peritoneal fluid was negative for malignant cells.
A wide IHC panel was applied to identify the nature of the tumor components, particularly the PD one. Antibodies and the staining properties of the tumor components are summarized in Table 1 . IHC results demonstrated a different pattern of protein expression in the two components (Fig. 3) ; the PD component was diffusely positive with synaptophysin, CD56, and vimentin, and focally with chromogranin A, whereas the adenocarcinoma component was positive with only PANCK and vimentin. CD10 was expressed only in endometrial stromal cells in residual adenomyosis foci. Ttf-1, caldesmon, SMA, and desmin were all negative. Hematoxylin and eosin (H&E) slides of the previous endometrial curettage obtained from the previous institute showed intermingled serous carcinoma and undifferentiated areas with no sarcomatous foci. We realized that the undifferentiated component was misinterpreted as sarcomatous differentiation and thereby a diagnosis of MMMT was made without the assistance of IHC in the previous investigation.
Strong and consistent expression of NE markers (chromogranin A, synaptophysin, and CD56) and the cytological features proved the PD component to be a SCC, whereas other components were consistent with endometrioid adenocarcinoma and serous carcinoma on the basis of their characteristic histological appearance. 
Discussion
Surgical material of the present case revealed an aggressive tumor with three distinct components: SCC, endometrioid adenocarcinoma, and serous carcinoma. The predominant component, SCC, fulfilled the three diagnostic criteria proposed by Van Hoeven et al. [5] : no evidence of primary origin from the endometrium, characteristic histology with small-to intermediate-sized tumor cells growing in a dense, sheet-like fashion, and immune reactivity for the NE markers synaptophysin, CD56, and chromogranin A. As in our case, focal chromogranin A positivity was reported previously [10, 12] . SCC was the aggressive component as was evident by its full-thickness myometrial invasion and diffuse endometrial stromal invasion leaving residual endometrial glands with or without atypia. Metastatic tumor deposits were almost entirely composed of SCC, except that lymph node involvement was in serous carcinoma morphology. The present case favors the notion that SCC and serous carcinoma are the components with aggressive behavior in combined tumors of the endometrium [5, 13] .
Differential diagnosis of endometrial SCC would comprise various types of tumors derived from primary endometrium disease or metastasis from another site. Carcinosarcoma (aka MMMT), Mullerian adenosarcoma, endometrial undifferentiated carcinoma, endometrial stromal sarcoma, lymphoma, Ewing's sarcoma/peripheral primitive neuroectodermal tumor (ES/PNET), and composite tumors are distinct entities that may mimic each other in terms of clinical presentation and gross and microscopic appearances. Diverse endometrial tumors, particularly MMMT and endometrial stromal sarcoma, commonly present with bulky, friable polypoid masses that involve the uterine wall deeply, fill the uterine cavity, and protrude through the external os, as a common finding shared with SCC. MMMT may occur in elderly postmenopausal women with extrauterine disease at initial presentation, like SCC.
As an initial approach, the possibility of metastatic carcinoma of the endometrium should be excluded by using detailed clinical information and radiology findings. SCCs exhibit the same histology independently from the primary site. The lung is the most common site and it is not (d) (diffusely, with strong intensity), and chromogranin A (e) (focally, with moderate intensity) were expressed in the PD component, whereas the adenocarcinoma components were entirely negative for these markers. Immuno peroxidase; 940, 9100, 940, 9100, 9200, respectively surprising for a primary lung SCC to accompany an adenocarcinoma. However, IHC evidence of Ttf1 expression would reliably indicate pulmonary origin [15] . Endometrial SCCs also differ from pulmonary SCCs by diffuse expression of vimentin [8, 16] , with the exception of a unique report exhibiting vimentin negativity in a primary endometrial SCC [12] . Cytokeratin expression is not differentiating, and is variable in SCCs. Endometrial carcinomas should also be investigated for an ovarian primary disease.
In the present case, the initial pathologic diagnosis in endometrial curettage was interpreted as MMMT, at an outside center. The SCC component of a combined tumor may be misdiagnosed as undifferentiated sarcoma, leading a diagnostic dilemma with MMMT. MMMTs have a biphasic appearance both with carcinomatous and sarcomalike elements. The former may exhibit any type of endometrial carcinoma commonly including endometrioid and serous carcinoma, whereas the latter may reveal homologous (fibrosarcoma or leiomyosarcoma) or heterologous (chondrosarcoma, osteosarcoma, or rhabdomyosarcoma) elements. Detailed IHC examination with desmin, SMA, myoglobin, and S100 antibodies would differentiate the sarcomatous component of MMMTs, in general. Differentiation of SCC from sarcoma definitely requires IHC evidence of NE markers. NE differentiation in MMMTs is particularly seen as focal expression which is distinct from the diffuse expression observed in SCCs [17] .
Mullerian adenosarcoma, which defines the benign glandular component admixed with malignant mesenchymal component, should also be kept in mind in the differential diagnosis. In the present case, the SCC component invaded the endometrium leaving residue non-neoplastic and atrophic glands, and even in adenomyosis areas, leading to a misdiagnosis of an adenosarcoma. A malignant epithelial component of a combined tumor may be overlooked especially in curettage materials and also inadequate sampling of the tumor may lead to a misdiagnosis of MMMT or a combined tumor as adenosarcoma.
Endometrial undifferentiated carcinoma, an aggressive tumor commonly presenting with an advanced stage, is a controversial entity that fails to show evidence of glandular or squamous differentiation according to the World Health Organization definition [18] . It is commonly associated with an endometrioid adenocarcinoma and, thus, may be misdiagnosed as a high-grade endometrioid adenocarcinoma component. However, diagnosis of high-grade endometrioid adenocarcinoma requires the definite presence of glands which is not an expected finding for endometrial undifferentiated carcinoma [19] . The NE component of a combined tumor, particularly LCNEC, may be misinterpreted as an endometrial undifferentiated carcinoma because of its similar cytological features.
Nevertheless, IHC evidence of diffuse NE differentiation would distinguish SCC from the latter which may also exhibit NE differentiation, but in a limited number of tumor cells, approximately 10% [20] .
Endometrial stromal sarcomas are indolent tumors composed of uniform, small, oval cells with scanty cytoplasm and may metastasize even many years after initial diagnosis. Their differentiation from endometrial combined tumors is relatively straightforward on the basis of absence of significant cytological atypia and resemblance to normal proliferative phase endometrium with the characteristic feature of regularly distributed spiral arterioles. Furthermore, endometrial stromal sarcomas commonly occur in premenopausal women in contrast to the aforementioned tumors. CD10 has been considered as a specific marker for both neoplastic and non-neoplastic endometrial stromal cells [21] , and probably distinguishes endometrial stromal neoplasms from others. However, there has been a report stressing CD10 positivity both in MMMT and Mullerian adenosarcoma, and indicating that CD10 is a characteristic of Mullerian system-derived neoplastic mesenchymal cells [22] .
Lymphoma and ES/PNET are practically distinguished by IHC analysis of LCA antibody for the former, and CD99 for the latter.
In conclusion, it has long been known that diverse endometrial tumors with different prognosis and therapeutic modalities may reveal similar histopathologic findings. Although characteristic histological features may usually lead to a correct diagnosis, the NE component may be misdiagnosed as undifferentiated carcinoma or sarcoma, particularly in the absence of IHC analysis. Therefore, it is advisable to carry out IHC in the histopathology examination of the combined tumors to avoid misinterpretations.
